Deciphering the toxic effects of iprodione, a fungicide and malathion, an insecticide on thiol protease inhibitor isolated from yellow Indian mustard seeds.
Pesticides are being used globally to improve agricultural production. They are applied specifically to combat with pathogens that are a major threat for reduced optimum yield of crops. This study was carried out to see the effect of commercially used pesticides on a specific plant protein viz. phytocystatin isolated from yellow mustard seeds (YMP). Phytocystatin is a thiol proteinase inhibitor, which regulates endogenous and exogenous cysteine proteinases and plays a vital physiological role in plants. Different classes of pesticides like fungicide (iprodione) of dicarboximide class and an insecticide (malathion) of class organophosphate are retorted for our study. In the presence of these pesticides, biophysical and biochemical changes were observed in phytocystatin. These changes were evaluated making use of caseinolytic activity assay, UV-vis spectroscopy, fluorescence spectroscopy, FTIR, and circular dichroism. Isothermal titration calorimetry was employed to see interaction pattern of these pesticides with phytocystatin. The results obtained clearly depict that the pesticides bind with the phytocystatin thereby changing its native conformation and reducing its intrinsic property of inhibition on cysteine proteinase as evident by reduced anti-papain inhibition in the presence of pesticides. Furthermore, CD and FTIR spectroscopy results clearly show a decrease in α-helical content upon interaction with malathion and iprodione. Among the two pesticides, iprodione has far more pronounced effect on YMP evident from striking changes in UV, Fluorescence, CD and FTIR spectroscopy. 2,4-dinitrophenylhydrazine spectrophotometric assay was also carried out to check production of ROS, generation of ROS was observed in the presence of these pesticides thus implying that ROS might be responsible for changes in native structure of phytocystatin induced by pesticides.